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in the discharge tube is low while that in the observation
chamber is high the moving gas should, if this explanation is
correct, show the second spectrum as well as the four-line one.
There is, however, another way in which the second spectrum
might arise. We know that the impact of positive rays against
matter produces streams of slow cathode rays whose energy is
comparable with that due to the fall of the atomic charge
through a potential difference of about 20 volts. Thus the
hydrogen through which the rays pass may be traversed by slow
cathode rays due to the Impact of the positive rays against the
hydrogen molecules. Fulcher (" Astrophysical Journ,," 34,
p. 388, 1911) has shown that the second spectrum of hydrogen
is excited readily by slow cathode rays. If the second spectrum
observed in connexion with positive rays arose in this way,
the ratio of the intensity of this spectrum coming from the
positive rays themselves to that coming from the gas through
which these rays are passing would be as the ratio of the
number of particles in the positive rays to the number of
molecules of hydrogen in the gas through which they passed,
As this ratio is exceedingly small, the second spectrum would
arise almost entirely from the gas at rest and so would not
show the Doppler effect.

Passing from the case of hydrogen to that of oxygen or
nitrogen we find in the spectra of those gases lines which do
not show the Doppler effect. Similar considerations to those
given for hydrogen apply here, and again many of the lines
which do not show this effect are those which Fulcher finds
are excited by slow cathode rays. Vegard has, however
(." Ann. der Phys.," 41, p. 625), pointed out that for nitrogen the
lines which do not show the Doppler effect differ materially
from those produced by slow cathode rays, so that the
presumption is that such lines are due to molecules of
nitrogen which may not, at the high pressures required torrange that the pressuren in a closed tube and attach the mica strip to the
